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T-fy&xzf^uy^imm*, 6 o ot:j^±^nsL7tms^> l< i±7km%<v 

ft&TX'frm*tL#>, %btifzffifa*3 0 om±6 o o T;OT^Mtl-& c t 

^mcOHH5^^#o#f|H^AL, ^[Ili£^£JM4m/sMii6 Om/s 

im*m 3 ] ffif^ 1 *. fctt 2 tCfBttOtK6*ffi-C»ifi§ *U B E TJfcic 
0-2 0 OmVgt*^ «apft* f 0. 15g/cm3jil±0. 8g/ 

[It^S 4 ] jMBft-etlift $ tt, BET ifc^lli^ 20-100 m V g 
*«Jt* s 0. 2g/cm3j^±0. 6 g/cm3*It^^i 

5 ] *CffiftTttai $ tL, BET Jt^M«^ ? 30-70 mV g t? 
li&S&JK^O. 2g/cm3^±0. 5 g/ c mSjkffi X~$>2> CL t Zmffltt-f 

[If ^ 6 ] S i 0 2 £ 0 . 1 R*%J2U: 5 0 «4%*M^tffjf 3 - 
5 <D\,*-finfr 1 :£Kffi|ftOttMEOiS5v^ ^^7-v"J* t& B B B *iTo 

7 ] S i 0 2 £ 1 0 »*%£l± 4 0 Rft%J&JlT'£tf»;fc£ 3-5 

im^8] S i 0 2 £l 5 5ti%JSL±3 0R*%J^T*trifcSr#»4: 
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t&m&ms ~ 5 <7)v>-rtL^ i ^^*apa©«v^^-r— *>y assume 

[IS*^9] J I S K 5 10 1 K*&iRtoSil!l5££i*Ki5V*t\ 

o 

i o ] ft 3-9 i ^ nfam<7> f^7-v'J* tin 

[it^ 1 1 ] 3 - 9 <d \,*-rti& i m t-%zm<v ^^-r-^u** 
1 2 ] *«*^^&«>«»&fl^ ^Ef^wmi»ig> * 

Aft^*, «tJ<£»** 0 . 0 1-80 i «:#ftt^y U n > 

* y w$>&wi$osi 11-13 <D\t*-rtLfr i m^um<Dmmn&fc®.f&%dt tut 

f-t?*4W^tgi i~i 3^v^tL^i^^ia^<7)^m^#:«t?t^{±v'; 
im^m 1 6 ] m &m 1 1 - 1 5 <d^m^ 1 m^mm^mM^m.^ 

91 |(|^3-'9^)V»i*tL^l«tcgB4Ro^^-T-*> , ;*tS 
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mMm2 o] w^3 ~9<D^-ftifriM^um.<D^?-T- : yv an 

[»^2 1] m^ms ~~ gov^-rtL^i^^fB^^^^^T-v 1 ; um. 
B H H ST- cii t £^# 0 

[0 0 0 1] 

^^zKm^s. * z> ^ nmm %£*i±£tbt-?2> mmwL&&®.m®) t tz i* -> 

[0 0 0 2] 

[^*<7>&#f] 

n - 7- 4 y m & t*&t£ K t> tz o tzBmtkMtfMtb h*iX^2> 0 
[0 0 0 3] 

> #J3&, ^v?ym&®%£^<Dfrmm t &mztiz> 0 smc^s 

[0 0 0 4] 
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9 y&&wm&, *BMktt^ t 9 o o TcjajtoajKT-eRjcs-t* 

v';*-^^-T^^^^^?>ttTv^ mwXM l ) o :<o^t 

M\ Wfi-oa-gUl^t^it-t* £ & < , 9 0 OIC^iOSEST-eaE&^^rT^ 
[0 0 0 5] 

oot~3 0 0 ot:) ^fcf-^ ^-®tfbT;i^ ^-m.itmm<o^-9 

[0 0 0 6] 
[0 0 0 7] 

:U fcgtf b^ * £ v^if - ? - r - v >; * {±«fe*i'ffc-r& ^ciot 
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0. 1 ^mJ^T<oaSf ^LtWTV>-5 0 
#HHg5 0- 1 1 5 1 9 0^2r# 

*ffi&m»2 5 0 3 3 7 O^r&m (BWfltftt* 5 9 5 0 7 8f) 
[#^»3] 

#^¥9-5 1 1 9 8 5^<&m 

&mmwm6 8912 
mmcm. 5 ] 

^s#itS3 21946 s^mmm 

mm 2001-139331 
mmo* 7 ] 

10-194741 &m 
[0 0 0 8] 

o 

[0 0 0 9] 

£5Hfc $ Z> <d WUtb TEit% t± * tt L v> J#<£ £ i±*Mfr&*£ iot^v 
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[0 0 10] 
[0 0 11] 

o 

ft^So CtL{iZl^k^^>*i^^SPffin-;v^fflv^T> ttMfcO". 8g/ 
c m3&± ICEE^i" & <> <0 -C* & „ i fi\±m$&<nW$tt> * it 111 L/i & (D~Vr&2>tz 

[0 0 12] 
[0 0 13] 
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[0 0 14] 

fiLt^^IS^-t, t#^*i7»#:&3 o ot:J^±6 o o r;&T^jnivt£ c 

•9 . *rI H W#-C^)oT, jfSM^O. 1 5g/cm3tt±0. 

8g/c m 3j^T^oB E TJrfc^Mm^ 1 0-2 0 0 mV L < (i^Jg 

&0. 2 g/c m3JUJL±0. 6 g/ c m3jJHT^oB E TJfc^M«3&*2 0 - 1 0 0 
mVg. t < ttMfJSW*0. 2g/cm3j^Jb0. 5g/cm3jJlT 

B E T Jfc&®aW* 3 0-7 0 mV g "Cfc * -T - ~> V * iBMtf-fcl* 

z?^uy>immz, 6 0 0 ■cmjinin^ Lfc»*<> l < ii7k&st«o#SET-e# 

#NtL*6, #£>*L7»#£ 3 0 0U^±6 0 or^T-e^-t-^ittr iotl 
T 9 - T - v y * i&a&^Sai^&o 

^^iof^CtXL, iil£W^4m/s^j:6 0 m/ s J^T-CiHE 

(3) ±|fi (1) 4^14 (2) »C|B«©Wt*ftt**jt**U BETlt^Mm 
3i J l 0-2 0 0m2/gt^l), tWO. 1 5 g / c mS&J: 0 . 8g/cm 
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(4) »«|^ BETJ:t«^20~100m2/gt^^ ft 
apJK**0. 2g/cm3j^Jl_hO. 6 g/cm3*if*Sf 

(5) ^tife-e^^tt, BETJfc^W«b&*3 0-7 OmVgf**), 
J3b&*0. 2g/cm3j^±0. 5 g/cm3*lt^^f 

o 

(6) SiO 2 t0. 1R*%JJI±5 0M%*»*tp it *«r»fc"t *±IB 
(3) - (5) m^rtL^i«twfB«^^-T-*>v amntfc^o 

(7) S i 0 2 £l 0®S%i^_h4 0®fi%J^T^tfih^#m^i-^-hf2 ( 
3) ~ (5) <D\t*1TiXfrl&K&WL<D s ?-9-T-z' 1 ) fciSfiti^o 

(8) S i 02*1 5K*%JJLL3 0«*%J^TfS-trit«r«p»fci-*JilB ( 
3) ~ (5) O^-ftt^l^H^-^-T-^U^aftlt^o 

(9) J I S K 5 10 1 fc**(ftiMl*ate#i*fc::&v*'t\ T fill Oft =b 

«fc-*-*±IB (3) - (8) <D\,*irtLfrli%\zmm<V^?-T-i/VlJmM i %L* 

o 

(10) ±12 (3) - (4) 0^-rtL*»13RHE«^^-T-'>';*Mtt 

(11) Jiffi (3) - (9) OV>rftri*l£teSB*W>^*-7-v'J 

T-*n &J»£SC**0. 0 1-8 0«*%«r£fc*#*fci**W*fi£**tt. 

(12) fii^««^)tiIW> ^&IWM1»Ji\ -ft-JSUHKffctt 

(13) ±13 (3) - (9) ov^rtL^i^niBmo^^^r-v 1 ; 
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&_tfB (id ~ (13) <D^?frfriJ%Kmm<Dm&n.&fc&mwztziZzsv 

(15) ^ll^Mft i ^:liy 'J ^ ^t^fMt^, ^^-^yff 
&&±IB (11) ~ (13) OV»r*tj^l^lc|B|RO*^^j(ftjS«i/itt'> 

(i 6) ±ifi (i i) - (i 5) wrtifr iMKumv>mmm&ft®.]&mz 

(17) _hffi (3) - (9) ov^-f^i^niam^^^-T-v 1 ; 

(18) ±|B (3) ~ (9) OV^-ftL^l^lclBmo^-^-T-vV^^e 

(19) ±15 (3) ~ (9) ^v^tL^l^tcfB^^^-T-v 1 ; *rI H B H *5: 

(20) ±ia (3) ~ (9) m^rtL^i^Kfss^^-T-v 1 ; #?1JM& 

(2 1) ±ffi (3) ~ (9) ^v^-ftL^l^lcffi^O^^^-T-v 1 ;^^*! 
(2 0) ±m (3) ~ (9) OV^tL^l^l'fB^^^^T-v';*^^ 
[0 0 15] 

m&0. 15g/cm3^±0. 8 g / c m 3^T^oB E TJtOT^ 10-2 
0 0m2/g^^iH<lii»0. 2g/cm3j^±0. 6g/cm3 
TO^B E Titmmm&2 0 ~ l 0 0 m 2 /gt^ «9 „ $ h KWit L < t±*Sff 
m^0. 2g/cm3j^±0. 5 g / c m 3j^T^oB E Tifc«^3 0-70 
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m 2/ g-e&zzt&ft&t'tz mmfro f^7->V*^tK#S^ 

±50 $f £ L < ii 1 0 @fi%W± 4 0 »%JSHT, £ <blc£f £ L < 

iil 5«»%J^±3 0fi%^Tt^l»-t^!|lti:tl»f^"7-y'J*?I B H B 

[0 0 16] 
[0 0 17] 

5t£*i&^7& s \ ^<H6 0 or^-Llc^iiLTtBt^^^nr^'fb^^X^ 
££&Cl fcri^i&^n^ft&JRfcibfirefc «fc <> WxtfT i C 1 2> T i C 
1 3, T1CI4, T i B r 3, T i B r 4 . S i C 1 4 . S i 2C i 6^ S i 3C 1 g 
> S i 4 C lio> S i 5 C li2> S ii 0 C 1 12> S i B r 4 , S i 2B r 6 > S i 3B 
r 8 > Si 4 Bri 0 , S i I 4 > S i 2 I 6- S i C 1 2 I 2> S i C 1 I 3 > S i B r 
3 K S1HI3, S1CI3I, SiH 3 Br, S iH 2 Br 2 , SiHBr 3 . S 
iCl3Br, SiCl 2 Br 2 . SiClBr tfm\zJRlL Lv* D 
[0 0 18] 

< t i> 6 0 0WU> IftZ L < 14 8 0 0°ca±t:mUt^f)^^^-5)^ 
[0 0 19] 
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S« 3 0 m/#mjt, Sfi t < 5 0 m/fW2Lbfc fc£ J: ? Ct^o dttJiJE^ 

£ < -f & c: £ &c «t o w >r y ;vx^^ § < & „ # x ofl^THE 
ii$tu*^t,t?**o SJSlf KigA Ztitz if 7s £ ^o^tzglfb 2 

[0 0 2 0] 

^•bk&hthju assort £ titz if 7 <r>mj&mn kjs it & mm±, a 

[0 0 2 1] 

[0022] 

wMt%2>m&^ur>ik<&mjfxte, 1 o o^^otm^n^vfl^jsi 
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0 0 %&m, $M:SfiL<li2 0 1 0 0 <$«%^<7)^^X 

a ? i o#«%m±<^^^iE^i-^ Ltffl^^^tia *k *£j-^<t>§& 

[0 0 2 3] 

tmMM*5 0 0°CJil±8 0 0OTttl)it^-e^o 
[0 0 2 41 

m^t^l^o -hfB£-J&fe^tf>^£\ iOSKO^I, bp*>, 
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o A>yi;i/^t-«l«^XU H^mo^^S 4 m/ s JSL± 6 0 
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[0 0 2 5] 

10-2 0 0 mV g t UMilDf t 1: i 

t>h-r, n&m&o. 1 5~o. 8 g/cmStm^mzTfi-m&x&Zo &* 

L<li2 0- 1 0 0m2/g*f Lm, «?5JSl±0. 2-0. 6g/cm3t? 

$^>l3$ff t<»±3 0-7 OmVg^tLW, «*JSEt±0. 2-0 
. 5g/c m 3 "C^-2> 0 

££^l£*i£vV:27O#J^0. lfi%£l±5 0II%m SfiKlil 
0 R*%J2Jl± 4 0 ICi%J^T\ $t>Wil<lil5 Mfc%JJJLt 3 0 SC*% J^T 

[0 0 2 6] 

tiMtommmoffli t % ^>m.mmm^ t^-o tzmm. £#o c mmizmmm& 

T-^yafiftlfltf-tt. ^^^^v^fflv^TifflJe^tL^^rSfiT&n. 0ml/g 

tfrffiffiifeKffiv** d t ^nmx$> «9 > £ i: 

Ritt««S^I4 J IS K 5 10 1 K&2>-Jj&Xftfrti2> 0 fc/*U 
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[0 0 2 7] 

^2 5 0X 2 5 0X 5mm) fct*), X ^ 7 ^ > & tf W h ir> b'pm.1? *=>W& 

X^77^i^^, #&:iz£^xm.ttim (ml/g) G^^m-T^o tztzL 
G = H/S 

Z\ZIZ H:x^77>^)i (ml) 

s:l^#^M (g) 
G : mtoit (ml/g) 
[0 0 2 8] 

[0 0 2 9] 

mm&, m&<Dmt^*>tmmm%mmzm\,*2>zt&x%, %m 
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lf-/l/7/l'3-/K If— n'T-fe^-JHtlS, #'J7-te-r-K ABS$fJ3g> 
i*°3rv#Jik @j^*f-;i^j|g, -t;vn-^i5 

[0 0 3 0] 
[0 0 3 1] 

aMtt^iiawu mm.^m±nmKMLx, 0. oi~8ogt%«L 

<> 1-5 0Jti%##i:lfiLv>, 
[0 0 3 2] 
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, if-;vr-t^-^w, ^#*->«k s^e^;Mtig> mm 

jbv^^^^A, ^v^n^A, ^5/;Vrr-->A, ff^vJV 3 ^ -y A, #t 
^n-^ATV^-^A, -7°u t: ^- u =• u A^ff) n ~ <y 

[0 0 3 3] 

£ ^wk&isj*^^ yy-<ommi*, o. oifi%-2ogi 

£ L < > 1 5C»%~ 1 0 K*%o^H^#^* t^o 

tt-r. ttz2 onm%*Mt&tmm<7>Tumtf$i£, tit, mmm^^mt 

[0 0 3 4] 

. *r?*ft&, « n Q n , JtH'l^ X*. AS, HSffip D p> > ^ v 

fflp a p, ?Ip b p> ^p°p, x^°-^fflp D p> mm, s§£ 

, 81§i> Mu ieW> K«L SHj^fflp a p> ?>Y*Z<OT*Y 

[0 0 3 5] 
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[0 0 3 6] 

$ «b 9 =- T - 2/ * ^tffl^iifc ring-fig 

7>fx^yym x^yxvhSK x^xi, ^Life^j, inUKtak w-mm 

[0 0 3 7] 

JMfcWfc^ x.?y-;K -fy/n;V-^ ^7^3-^, ^yv^T 
jl/3-;i/f<?)g^], ^V-fc'Jy, ^nei/V^'ja-^ y/Ufcfy K *°';x.^ 
1/>^'J3-;K yVnei/^^'J^-^ 1, 3 -y-f-V y^U a — >K 1, 

Kf^si7xn;i/evi, 7^yf>, 3^>?^ i7^m ;vw-;k 

•f;K y^tr* yJ3&J3£gl^;*"r;K P0E7;^ji/x-tjk POE-POPy 
n?^'j-7-, P0E^k^vv^^T-;v^i:*^^^yl4#®^14^J> 51 

iM/^y i y> ^5 7 ^ ^v^7 7r/, 7-fe'j>> tt -ti/7^t'j 
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4 ym. J^VMtLs Tr-7V>m.. *W>&> J V ^f7U 

>^ VJ^f^ 'W^^Sk ^-^^E /'Jn-JH, ?TOM&^<o 

fy;v7;^-;v, ^^ig^7;i/n-;K 7 1 ) > V 'J xxf^, ^>?:r. 

f^7i-WJ yn^t>it^y'J EDTA. ^n^S, 7 4 

T7'j;l'y7fM>y>7> ; E-')A> ^ y* — /K fc?D 

?X->Wi. ^iVith'J^As ILt> ILtt h V "7 A ^ if <^/n* 7 7 7 -#J, 7 

;v7 5y$Iff*^f;K ^*7 7 5/^lfixf;K t'jfM7x^, 

^ ^ ^ , ; v _ h j&5W4>#fltlfr5fcfc Steffi £ t tf-C § * o 
[0 0 3 8] 
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EI 2 1 0 CDffii tit, 2t«lt2K 2 2^#^2 3rtlC^i- 

^A>y x ;vHt-^to M#^2 1, 2 2ii^-*- 2 4Xm&ZtiX 

[0 0 3 9] 

[0 0 4 0] 

(**fr:Ri8<DfHii) 

Sfc. ^^^^^T{i^^<7)?tig^i: LTf±, XPS (XH5fcS^ 
3fe&) &$UB1-&o ^^i(:ov>tli, A.Yu.Stakheev et al, J.Phys.Chem. , 
97(21), 5668-5672(1993) % tlzmm.ZfrX^2> 0 

[0 0 4 1] 
HWfll : 

izgmft^*>4 0 k g/mmtmm.itmmi 5 k g/mm, axx/mm^^ 5 

Nm3/m^^M^i:fXLfct, 1 0 0 0 Xtum Ltzo 

ZtiZWMJfXtWJZo Ztz, MmSNm3/mmt7m%3 0Nm3/B|F^i 
[ilJC< 100 orST^n^U/to -T^StM^^* LVf-JZo ^ 9 LT# 
<bn7t2@^<^^ (M^^^^btt^) ^|sHfi3£«^X;l/tcT, i^ft-^f 
* 7 0 m/ s , mifc1£#* HOm/s XK&<gKmXL?z<> %m±<Dl$M.m i % 
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•CfflT&U 8 0 OlC^in^L^^n-^'j-^^^^Ats m£LW.Ml&ft 

: fmi ob, Ji^m: ST^-f y\ rmu: ao^^) ctXL, JSii4 o 
m /s-e2 o^m^a^HMt/co 

[0 0 4 2] 

^tlfclM*^ S-feT\ QUANTACHR OME ttSO^e 7 V - 7*lti 

&ttU ^f^^^Xl^fiiX- ray Spectrometer Si 
mul t ix 1 0«rfflv>T^**ftfei:Cl^->iJ*^Sr2 lR*%^-ev^ 
o £ iz y *?&J&(i0. 3 0g/cm3, HClliO. 6fi%, MI«i0. 8 
6ml/gtl)o/; 0 :^f^7-y'J*l B B B tt, mmmftfttir (ED 

X) J: (9 ^ Mf-^>» B H H ^v';*^ tf#)-lzftWcLfz?-?- 

[0 0 4 3] 

mmm2 : 

®i&it-3-?> 15k g/B# P^EIi&ll^t 1 2 k g/B#^. 33 J^SSf^* 3 
0Nm3/mn^^i:fAl/:t> #<btU:;*f*£l 1 0 OritMLf: 
o -*i£mW*£Bf«£o Ht5Nm3/^i:7|cI^4 2Nm3/HK<0 

fi^^*rai:< i i o ort-cinf&Lfco dfr&^fctttf^tn^o -Ht 

*^74m/s, BKbtStf;* 12 5m/s TRJE&*fc*A itJfJi^^ 

§fl#W«:o. 5 i#-e&o*:o ioKfiKioTjt^iifclHt:*'^ 
--C»&U 8 0 OttUDlLmSn-^ y-^>»:iXU M£!R*I& 

: FMI 0 B> ±-mW. ST^'f^ T33«: AO & 4 7) ttXL, JUjI2 3 
m/sf2 0^W«#ftta«rllJfet7to 
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[0 0 4 41 

nbfrtzWtm*. QUANTACHROMEttI^yy-7Ift 

*m^rBET-&mzxstmmm*mfcLtztz?> 9 2mVg-e&*K ass 

^i')^I«XiMtX-ray Spectrometer Si 
mu 1 t i x 1 0£ffiv>T5^Lfcfc£*^ i ;#Jfc#*3 8 
o tfz, M&BtitO. 2 0g/cm3, HClliO. 8«Jt%, tilliO. 9 
3ml/gtib^„ i^f^^7-y'J*I^li, mffil&frfrtiv (ED 

10 0 4 5] 

fc lt*m#i i •efc&*ifcf-*-r— >y umiku^zmm Ltz 0 

•?4iJ 15 «*% 

iofi% 

mm. im i. 5®*% 

SHfcifc (Jt) 3. 5«i% 

^^;-b';> io®*% 

fllliTK 3 0 M% 

##1- M ft 

[0 0 4 6] 

Jt»Ui : 

mmt*9> 4 0k g/B#B!fcGg:!fifl3£3? 1 5 k g/B#Wk ^ itftt*^ 5 
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